on behalf of the H2O Study Group BACKGROUND AND OBJECTIVES: Adults with a history of adverse childhood experiences (ACEs) (eg, abuse) have suboptimal health outcomes. Resilience may blunt this effect. The effect of parental ACEs (and resilience) on coping with challenges involving their children (eg, hospitalization) is unclear. We sought to quantify ACE and resilience scores for parents of hospitalized children and evaluate their associations to parental coping after discharge.
Adverse childhood experiences (ACEs) result in poor health outcomes during childhood and into adulthood. 1, 2 ACEs include child abuse, neglect, and exposure to parental depression or substance abuse. 2 A dose-response relationship exists between an individual's number of ACEs and adult onset of mental and physical illnesses, including depression and obesity. 2 Although there are many complex mechanisms through which ACEs affect health, there is agreement that this relationship is mediated partially through physiologic stress pathways. 1 Exposure to ACEs may result in a persistent upregulation of the body's stress response, which is known as toxic stress when it causes lasting, detrimental physiologic changes. 3 With evidence linking ACEs and toxic stress to adverse health outcomes for adults, and presuming downstream effects on their children, the American Academy of Pediatrics recently released a policy statement urging pediatricians to screen for ACEs among children. 4 Screening for ACEs among parents has been more controversial because they are static measures. However, preliminary literature reveals that parental ACEs may serve as a marker for childhood adversity. 5 Although having experienced ACEs is not modifiable, resilience is an adaptable ability to cope with and bounce back from stressors. 6 -8 Resilience is a complex interplay among genetics, temperament, knowledge, skills, past experiences, social supports, and societal resources. 9 Resilience may mitigate ACEs' negative effects and is modifiable. 10 For example, the Early Intervention Foster Care Program, in which caregivers learn how to create a positive environment, has resulted in a reduction in parental stress and improvements in childhood behavior. 9 Despite growing recognition of the importance of ACEs, toxic stress, and resilience to adult health, there is a limited understanding of how these complex parental factors affect parents' children and families, particularly during vulnerable periods. A child's hospitalization is one such vulnerable period. 11 -13 Parental ACEs and limited resilience may reduce the parent's ability to manage or cope with their child's posthospital needs. 14 Difficulty coping postdischarge is associated with higher rates of readmission and emergency department visits. 15 Thus, we sought to quantify ACE and resilience scores among parents of hospitalized children and investigate their association with parent's ability to cope with stress in the 14 days after discharge.
METHODS

Participants and Study Design
We conducted a prospective cohort study of parents of hospitalized children recruited from the Hospitalto-Home Outcomes (H2O) study. H2O is a prospective, single-center, randomized controlled trial designed to determine the effectiveness of a nurse-led transitional home visit on 30-day unplanned health care reuse. H2O was approved by the Cincinnati Children's Hospital Medical Center Institutional Review Board.
Details of H2O recruitment and design have been described previously. 16 Briefly, children were eligible for inclusion in H2O if they were admitted to our institution's general Hospital Medicine Service or one of the Complex Services (Neurosurgery, Neurology, or Complex Hospital Medicine) teams. Patients were excluded if they were discharged to a residential facility, lived outside the home health care nurse service area, were eligible for skilled home health care services (eg, intravenous antibiotics), or if the participating parent was non-English speaking. 16 Of note, children on one of the Complex Services teams were eligible if they did not require skilled nursing services after discharge; this would include children with chronic diseases such as epilepsy. Families enrolled in H2O were randomly assigned to receive either a single nurse home visit within 96 hours of discharge or the standard of care. For the analyses presented here, we focused on a subset of parents, ≥18 years of age, whose children were enrolled between August 2015 and May 2016.
Outcomes and Predictors
Our primary outcome was postdischarge parental coping, measured during a telephone call conducted 14 days after the hospital discharge. Coping was enumerated by using the PostDischarge Coping Difficulty Scale (PDCDS), a measure of stress and recovery after hospitalization. It is a 10-item instrument with a score ranging from 0 to 100; higher scores represent more coping difficulties. 15, 17 Sample questions include "Since you have been home from the hospital, how stressful has your life been?" and "How much difficulty have you had with caring for your child?" 18 Additional attributes assess factors including self-management, availability of supports, and confidence in management. 15 Among parents of hospitalized children, higher PDCDS scores have been associated with health care service use postdischarge. 15, 17 Our primary predictors were parental ACEs and resilience. Parents were recruited close to discharge and after obtaining consent; research assistants facilitated completion of the ACE and Brief Resilience Scale (BRS) questionnaires. The widely-used ACE questionnaire has 10 items and results in scores that range from 0 to 10, representing a count of reported adverse experiences. 2 Questions are used to assess previous exposures to challenges including substance abuse; physical, emotional, or sexual abuse; and/or mental health issues. We defined a parent with 0 ACEs as having low risk, a parent with 1 to 3 ACEs as having moderate risk, and a parent with 4 to 10 ACEs as having high risk. We defined these cut points a priori, given that a score ≥4 has been associated with multiple comorbidities in adult studies. 19 The BRS is used to quantify a respondent's resilience. It has been used in an inpatient setting, but not with parents of hospitalized children. Studies have revealed a positive correlation of the scale with optimism and social support, and in the inpatient setting, they have revealed a negative correlation with fatigue. 7 The scale employs 6 items, each on a 5-point Likert scale; higher scores indicate higher resilience. 7, 20 Example statements include "I tend to bounce back quickly after hard times" and "It does not take me long to recover from a stressful event." BRS responses are averaged yielding a final score ranging from 0 to 5; we treated this as a continuous variable. The BRS was completed as part of the inpatient face-to-face H2O questionnaire and was administered before the ACE questions. Given the sensitive nature of these questions, the ACE questionnaire was completed privately by the parent and then returned to the research assistant in a sealed envelope.
Covariates
Parent and child sociodemographic variables were also obtained during the H2O survey. Parental variables included age, sex, educational attainment, household income, employment status, and financial and social strain. Educational attainment was analyzed in 2 categories -(high school or less and more than high school) because most discharge instructions are written at a high school reading level. 21 Parents reported their annual household income in the following categories: <$15 000, $15 000 to $29 999, $30 000 to $44 999, $45 000 to $59 999, $60 000 to $89 999, $90 000 to $119 999, and ≥$120 000. Employment was dichotomized as not employed and/or student versus any employment. Financial and social strain were assessed by using a series of previously described questions. 22 These questions were used to assess, via self-report, a family's ability to make ends meet; ability to pay the rent, mortgage, or utilities; need to move in with others because of finances; and ability to borrow money if needed, as well as home ownership and parental marital status. Strain questions were all dichotomous (yes or no, single or not single). A composite variable was then constructed, categorizing those reporting 0, 1 to 2, 3 to 4, and ≥5 strain items. 23 Child variables included race, ethnicity, age, primary care access, 24 payer, and admitting team. Race categories were white or Caucasian; black or African American; American Indian or Alaskan Native; Asian American or Pacific Islander; and other. Ethnicity categories were Hispanic or Latino, non-Hispanic or non-Latino, and unknown. Race and ethnicity were combined into a single variable, categorized as nonHispanic white, non-Hispanic black or African American, and multiracial or Hispanic or other. Primary care access was assessed by using the access subscale to the Parent's Perception of Primary Care, including assessment of a family's ability to travel to their doctor, to see their doctor for routine or sick care, and to get help or advice on evenings or weekends. Scores range from 0 (no access) to 100 (perfect access). 24 The payer was categorized as private or as public or self-pay. The admitting team was either Hospital Medicine or Complex Services.
Statistical Analysis
We described the distribution of outcome, predictors, and covariates.
We compared sociodemographic characteristics of respondents and nonrespondents to the ACE screen by using the χ 2 test for categorical variables or the t test or nonparametric alternative for continuous variables. We also examined the distribution of BRS scores by ACE categorization using the Kruskal-Wallis test. We then pursued modeling to assess for independent relationships between predictors and outcomes.
Given that there are no agreed-on cut points for PDCDS, we opted to analyze it as a continuous variable. We used linear regression to assess for associations between the independent variables of interest and PDCDS. To build our adjusted, multivariable model, we decided a priori to include race and/or ethnicity, primary care access, and strain. Other covariates were included in multivariable models if bivariate associations were significant at the P < .1 level. We also assessed an ACE by resilience interaction term because we hypothesized that the effect of parental ACEs on postdischarge coping would depend on the parents' resilience. Regression assumptions were verified for final models, including assessment of normal distribution of model residuals and the absence of multicollinearity. All analyses were performed with Stata version 13 (StataCorp, College Station, TX).
RESULTS
A total of 824 parent-child dyads were enrolled in H2O during the study period. Of these, we included 671 (81% of enrolled) parents who completed both ACE and BRS questionnaires. One parent for each hospitalized child completed both questionnaires (for data on respondents and nonrespondents, see Table 1 ). PDCDS was completed by 657 of the 671 parents at 14 days postdischarge. Included parents were primarily women, employed, and had more than a high school education; 11% reported ≥5 strain items (Table 1 ). There were significant demographic differences between respondents and nonrespondents in family income and child race and/or ethnicity, insurance, and hospital team.
Sixty-four percent of parents reported ≥1 ACE (range: 0-9); 45% reported 1 to 3 ACEs, and 19% reported ≥4 ACEs. The most commonly reported ACEs included divorce (n = 292; 43%), exposure to alcoholism (n = 163; 24%), or to mental illness (n = 154; 23%; Fig 1) . Parents had a mean BRS score of 3.95 (range: 1.00-5.00). Higher ACE scores were associated with lower BRS scores (P = .005). However, there was variability of resilience noted within each ACE category (Fig 2) . Neither ACE nor BRS scores differed between those who did or did not receive the H2O study nurse home visit.
PDCDS scores ranged from 0 (no difficulty coping) to 96 (high difficulty coping), with a median of 14.5 (interquartile range: 6.4-26.4). In bivariate analyses, higher ACE categories and lower resilience scores were associated with higher PDCDS scores ( Table 2 ). There was also evidence of a dose-response relationship between the ACE risk category and increasing coping difficulty (moderate-risk β = 3.14; high-risk β = 5.73). Primary care access, insurance, education, employment, and hospital team met our significance threshold for inclusion in the multivariable model. The ACE by resilience interaction term was not significant. In the multivariable model, moderate 
FIGURE 1
The frequency of positive responses to each included ACE question posed in descending order (n = 671).
with better postdischarge coping; patients admitted to a Complex Services team reported worse coping.
DISCUSSION
Childhood adversity is common in our cohort of parents of hospitalized children; more than 3 in 5 parents reported ≥1 ACE, and nearly 1 in 5 reported ≥4 ACEs, a score previously linked to poor health outcomes. That said, most parents considered themselves to be resilient. We found that higher ACE and lower resilience scores were associated with a parent's coping ability in the 14 days after their child's hospital discharge.
We found a higher prevalence of ACEs than that in the original ACE study. 2 Within our sample, 19% reported ≥4 ACEs, whereas just 6.2% endorsed ≥4 ACEs in the original ACE sample. 2, The difference in prevalence may be a reflection of differences in the sociodemographic characteristics of the 2 cohorts. It may also be that parents with more ACEs are more likely to have a child who is hospitalized. Despite the commonality of ACEs within our sample, we may be underestimating the true prevalence of ACEs, given that we excluded non-English speakers.
Although higher ACE scores correlated with less resilience, we found a wide range of resilience across each ACE grouping. One caregiver with an ACE score of 9 (very high) and BRS score of 5 (very high) wrote on their questionnaire, "Birth-18 is only a short period of time. I am a mentally/emotionally healthy adult. I love my life and wouldn't change a thing." Previous literature has suggested that in the face of adversity, some individuals may function at a higher level, otherwise known as "post-traumatic growth." 25 Our findings suggest that adversity likely complicates a parent's coping ability, whereas resilience may help parents navigate postdischarge challenges.
The hospital-to-home transition is a vulnerable time; parents may be asked to do things for their children that are outside their comfort zone. 11 We found that resilience was protective in postdischarge coping: with every 1-point increase on the resilience score, the PDCDS decreased by more than 4 points. Conversely, parents in the highrisk ACE group had more difficulty coping with a >5-point increase after discharge compared with parents in the low-risk ACE group. As such, resilience may help alleviate the negative effect of ACEs on postdischarge coping. Promoting coping by building resilience could be important because the authors of previous studies have highlighted that coping difficulty is associated with reuse. 26 Parents have identified that hospitalizations and the transition home can be particularly stressful. 11, 13 Some have equated the surrounding stress with a fog, which limits one's ability to process information and return to normal. 11 One study demonstrated that parents of children hospitalized in an ICU who have had a history of stressors and psychological problems experienced more adjustment difficulty after discharge. 27 We expected that we would find similar patterns with stressors related to socioeconomic factors. Interestingly, our data reveal that both the unemployed and publicly insured groups reported better coping than the employed and privately insured group. One explanation is that employed parents may be more stressed because of missing work; the privately insured group may have additional out-of-pocket costs. Alternatively, publicly insured and unemployed caregivers may have better coping if they are routinely accustomed to coping with the stresses of unemployment or lack of insurance. We suggest that an understanding of these factors may PEDIATRICS Volume 141, number 4, April 2018 5
FIGURE 2
Boxplots of BRS by ACE risk category. ACE categories include the following: low (0 ACEs), moderate (1-3 ACEs), and high (≥4 ACEs). With increasing ACE risk, the BRS median score decreases (KruskalWallis P = .005).
help identify parents who may have a more challenging transition home. Moreover, ACEs and resilience may be important levers for transitionfocused interventions aimed at easing a difficult time for at-risk families.
Perhaps a more standard assessment of both parental ACEs and resilience should be considered in clinical settings to identify those at increased risk for postdischarge coping difficulties. Garner et al 28 suggest that ACE screening should focus on parents and their ability to cope with their own past trauma. A recent report supported a 2-question ACE screen to reduce survey time, potentially making this assessment efficient. 29 If the 2-question screener is equally effective in identifying families at risk for transition difficulties, the items could be incorporated into intake forms or history and physical documents. Our data also do not reveal if there is an advantage to screen for only ACEs or only resilience; it is likely that screening for both is important.
Addressing parental ACEs and resilience in the pediatric inpatient setting is novel, but feasibility is not understood. Barriers may include time, competing priorities (eg, medical acuity), and limited capacity to address positive responses. Our data reveal that risks are common within the pediatric setting; many parents report ACEs, along with financial and social strain. Our study has several limitations. First, both adversity and resilience were assessed during hospitalization. Having a child hospitalized is likely stressful for any parent; that may have influenced how parents responded. 14, 31 Second, our cohort included parents of children hospitalized for both acute and chronic illnesses. Parents of children with chronic illnesses may cope differently from those with acute illnesses. We found that parents of children on one of the Complex Services teams had more coping difficulty than those on the Hospital Medicine team. The authors of future work should consider the distinction between these 2 populations. Third, the BRS tool measures one of the many constructs of resilience. 7 We chose the BRS because it has previously been administered in an inpatient setting. We understand the BRS as a way to measure resilience that changes over time; however, if responders interpreted the items to be measuring a static trait, it may limit the scale's effectiveness. Also, one of the PDCDS questions is used to assess the amount of stress one is 
CONCLUSIONS
A parent's history of adversity and their resilience may be integral to how they cope with a child's hospitalization. Ultimately, identifying which families are at risk for difficulty coping after discharge may facilitate a targeted approach to deployment of hospital-and community-based resources that can be used to reduce the stress experienced during this challenging period.
